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1. Climate  Area burned:  
  Yellowstone subalpine forests 
  Alaskan tundra 

2. Climate  Vegetation  Fire frequency: 
  South-central and western Brooks Range forest and 

tundra 
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Climate – Vegetation – Fire Interactions 
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Interior Alaska 



Higuera et al. 2007; Peters and Higuera, 2007 
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Yellowstone subalpine forests: climate  area burned 
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dry wet 

Extreme drought associated 
with above-average area 
burned, for past 750 yr 

Higuera, Whitlock, Gage, in review. Precipitation record: Gray et al. 2007; Tree-ring record: Romme and Despain 1989.  
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Central Arctic Foothills, Alaska 
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Photo: Dale Woitas, AFS, BLM 



Alaskan tundra: climate  area burned 
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Area burned in Alaskan tundra:  
r2 = 0.94 

In prep., with Paul A. Duffy 
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Alaskan tundra fires & Northern Hemisphere sea ice 
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year AD 

*Marine-terrestrial feedbacks likely 
important for tundra fire regimes 
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Higuera et al. 2008, PLoS ONE 3: e0001744 
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*Changes in flammability can amplify 
or dampen the direct impact of 
climate 

Long-term trend toward warmer climate  

Higuera et al. 2009. Brooks Range Fire History. Ecological Monographs  79: 201-219. 
Brubaker et al. 2009. Charcoal Records and Ecological Modeling. Ecology 90: 1788-1801. 
Tinner et al. 2008. Climatic Change and Boreal Ecosystems. Ecology: 89: 729-743. 
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South-central Brooks Range, Alaska 



 Western Brooks Range, Alaska  
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Locally-mediated response to climate change   
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* See poster Thursday AM: PP41B-1517, M. Chipman 

Raven Lake 
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time (cal. yr BP x 1000) 



  Holocene records 
   provide insights into key  
    biophysical interactions 

  Climate  fire linkages strong in both forest 
   and tundra ecosystems 

  Impacts of climate change on fire regimes 
   can be amplified or dampened by vegetation 
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Summary 
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Non-linear response to temperature and moisture:  
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“…it is possible that rapid  unexpected changes in regional 
[fire] regimes…may be on the horizon”  – Flannigan et al. 2009 
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Higuera et al. 2009. Brooks Range Fire History. Ecological Monographs  79: 201-219. 
Brubaker et al. 2009. Charcoal Records and Ecological Modeling. Ecology 90: 1788-1801. 
Tinner et al. 2008. Climatic Change and Boreal Ecosystems. Ecology: 89: 729-743. 
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Long-term trend toward cooler/moister climate  

Forest- 
tundra 

Boreal 
Forest 

South-central Brooks Range, Alaska 

*Changes in flammability can amplify 
or dampen the direct impact of 
climate 



South-central Brooks Range, Alaska 
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 Large-scale shifts in vegetation mediate 
the impacts of climate change on fire 
regimes 

Brooks Range 
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Conceptual Framework 
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Modified from Moritz et al. 2005, PNAS 
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Fire and Climate Change 
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“As a result of climate change, we are in 
essence conducting a global experiment 
such that future wildland fire activity is 
highly uncertain.”  – Flannigan et al. 2009 

Yukon Flats, Alaska 


